IntroductIon
Older adult depression is associated with functional impairment, diminished quality of life and increased mortality. 1 The US population of adults aged >65 years is projected to grow from 43 million in 2012 to 84 million in 2050. 2 Without the implementation of interventions that effectively engage older adults in depression care, the burden of death and disease due to depression will likely increase.
In spite of being highly prevalent, older adult depression, especially among minorities, is underrecognized and undertreated in primary care settings. 3 Models of collaborative care for treating older adult depression in primary care settings have been developed and are effective, relative to usual primary care, at improving health outcomes both for minority and White depressed older adults. 4, 5 Collaborative care involves a structured approach to care based on chronic disease management principles, 6 and may include collaboration among primary care practitioners, patients and specialists on a common definition of the problem,
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development of a therapeutic alliance, a personalized treatment plan that includes patient preferences, proactive follow-up and outcomes-monitoring by a depression care manager, targeted use of specialty consultation, and protocols for stepped care. 4 Despite recommendations to disseminate depression collaborative care models, 7 safety-net primary care settings generally have limited capacity for full imrecommend social and communitybased services settings to address depression care for disadvantaged and/or racial/ethnic minority adults, including older adults. 16, 17 Providing mental health care in settings where people live, spend time and/or seek services has been nationally promoted to improve mental health outcomes and care access among community-dwelling older adults with mental illness. [18] [19] [20] Although collaborations among health care, social services and communitybased services have been shown to be effective at addressing the mental health and social needs of those with mental illness, a 2015 Cochrane review reported finding only one "highquality" study on the added value of a community coalition-based vs noncoalition based intervention to improve the health of minority communities -Community Partners in Care (CPIC), which, in terms of participant age, focused on the general public; no high-quality studies were found that specifically examined older adults. 21 CPIC was a group-level randomized trial that compared Community Engagement and Planning (CEP), which employed CBPR to cultivate a multi-sector coalition approach, with Resources for Services (RS), which provided technical assistance to individual agencies, to implement an expanded model of depression collaborative care across health care, social services and community-based services settings in two under-resourced communities in Los Angeles. 22, 23 CPIC was conducted in 95 programs across five sectors: outpatient primary care, outpatient mental health care, substance abuse treatment services (residential and outpatient), homeless services, and other community-based and social services (eg, parks-and-recreationoperated community and/or senior centers, exercise clubs, hair salons, and faith-based programs). All CPIC participants had depression severity corresponding to a score of ≥10 on the eight-item Patient Health Questionnaire (PHQ-8). At 6-month follow-up, participants in CEP, relative to those in RS, experienced greater improvements in mental health-related quality of life (MHRQL, a primary outcome) and mental wellness, increased physical activity, reduced homelessness risk factors, and reduced behavioral health hospitalizations. 23 At 12-month followup, no consistent effects of CEP on MHRQL and behavioral health hospitalizations were found. 22 No significant comparative intervention effects on depressive symptoms or use of health care depression treatments were found at 6-and 12-month follow-up. Results have not previously been reported separately for older adult CPIC participants.
Our current study is an exploratory subgroup analysis that examines the extent to which the effects of CEP relative to RS on primary and secondary outcomes among the whole sample at 6-and 12-month follow-up are confirmed among older adult CPIC participants. In CPIC's initial community planning meetings, community partners identified older adults as a vulnerable population of particular importance to their agencies and emphasized older adults as a population for over-sampling and sub-group analysis. The rationale for conducting an older adult sub-group analysis is rooted in the principles of CBPR, which include respect for community partners' priorities, needs and values as equal consider- plementation of such interventions. 8, 9 Ethnic and racial disparities in access to and quality of depression care persist, 10 exacerbated in under-resourced communities by homelessness and other social determinants of health. 11, 12 Community-based participatory research (CBPR) is recommended for reducing disparities 13 and engaging under-resourced communities in improving their health.
14,15 CBPR studies
ations in study design and data analysis to support the advocacy, policy and health care efforts and goals of both community and academic partners. 24 We hypothesized that a pattern generally consistent with the overall sample, with some benefits of CEP relative to RS for MHRQL and at least some secondary outcomes would hold true for seniors. We posited that a depression collaborative care intervention across settings that included communitybased and social services settings might be uniquely positioned to improve older adult depression outcomes by better addressing previously cited barriers to mental health care utilization among older adults (eg, transportation issues, social isolation and frailty). 19 Depression outcomes could be adversely affected, however, if stigma, a significant barrier to depression care among older depressed adults, 25 were augmented in community settings where clients are more likely to be seen and recognized. Additionally, depressed older adults might not trust non-medical providers of depression care. This subgroup analysis was considered exploratory and was done to inform future research on community-partnered and multisector approaches to implementing collaborative depression care among older adults, including minorities and the socioeconomically disadvantaged.
Methods

Study Design
Community Partners in Care (CPIC) was a group-level randomized comparative effectiveness trial of CEP compared to RS to implement depression collaborative care in under-resourced communities. CPIC was designed and implemented using a community-partnered participatory (CPPR) approach. A form of CBPR, CPPR promotes equal authority of community and academic partners in all aspects of the research through trust-building and two-way knowledge exchange. 24 The study was approved by the institutional review boards of RAND Corp. and participating agencies. Study design is described elsewhere. 23, [26] [27] [28] Setting CPIC took place in South Los Angeles (SLA) (1.5 million people) and Hollywood-Metro (HM) (500,000 people). SLA and HM are geographically defined, Los Angeles County service planning areas (SPAs) with low rates of insurance and high rates of poverty and avoidable hospitalizations. 29 Community partners identified service sectors (ie, settings) that support vulnerable depressed populations with the aim of oversampling from these sectors. They included: mental health, primary care and public health, substance abuse, homeless services, and social/community services (eg, parks and recreation community and senior centers, faith-based organizations, hair salons, exercise clubs). 26 Community partners also prioritized populations for oversampling: older adults and homeless clients (HM-nominated), and African Americans and substance abuse clients (SLA-nominated).
Sampling
Programs
County directories and community nominations were employed to identify relevant agencies in the five service sectors identified by community partners. Sixty eligible agencies were invited to participate in CPIC; 133 of 194 programs within those agencies were potentially eligible (ie, serving 15 or more clients per week, having 1 or more staff members, and not focused on psychotic disorders or home services). Programs or clusters within each community were paired based on geographic location, service sector, size, population served, services provided, and funding; one of each pair was randomized to CEP and the other one to RS. Recruiters blinded to intervention status conducted site visits to finalize enrollment. Ninetyfive programs from 50 participating agencies enrolled (46 RS, 49 CEP). From census track data, participating and nonparticipating programs were comparable in population density and their clients' age, sex, race, and income at the zip code level (each P>.10). 28 
Clients
Clients within programs were screened for eligibility between March 2010 and November 2010 in waiting rooms or at CPIC-sponsored community events. Staff blinded to intervention status approached 4649 adults (aged ≥18 years) over 2-3 days per program; 4440 (95.5%) agreed to depression screening. Study eligibility included the ability to provide contact information and being depressed, as indicated by a score ≥10 on the 8-item Patient Health Questionnaire (PHQ-8), which has the same scoring characteristics and cut-point as the PHQ-9. 30 23 Our analytic sample includes 394 participants aged >50 years with baseline or follow-up data.
Interventions
Both CEP and RS were active interventions that supported implementation of existing evidenced-based collaborative care depression care toolkits (eg, clinical assessments, medication management, case management, cognitive behavioral therapy (CBT) manuals, patient education materials). 31 In CEP, program administrators, providers and community and academic partners met biweekly for 5 months to adapt toolkits and write a training and implementation plan that incorporated community preferences and strengths. Examples of toolkit adaptations include providing training sessions on provider self-care and listening skills and incorporating alternative therapies into medication management. 32 CEP also supported efforts to build coalitions, or multi-agency networks, by SPA to provide trainings to programs and providers, monitor implementation according to the written plan, and develop strategies to meet intervention goals. CEP promoted collaboration among programs to encourage referrals and share care tasks to increase capacity. Community representatives co-led CEP coalitions and toolkit trainings for programs and providers. Separately reported, CEP was associated with increased use of psychotherapeutic skills by case managers, more time spent providing community services by case managers, and increased participation of eligible programs and providers in depression training. 27, 32, 33 In RS, technical assistance in the form of written and online depression collaborative care resources and a series of 12 "train-the-trainer" webinars on topics such as team management, CBT, care management, and patient education was provided to individual programs. Additionally, primary care site visits were offered to support toolkit implementation. No intentional promotion of agency collaboration was included in RS.
Measures
Baseline and outcome measures were client self-report from telephoneadministered surveys conducted by RAND staff at baseline, 6-and 12-month follow-up. Baseline measures included age, sex, race/ethnicity, marital and work status, education level, presence of 3 or more chronic conditions (among 18), family income, meeting federal criteria for family poverty, insurance status, mean score on the 8-item Patient Health Questionnaire (PHQ-8), and homelessness risk (ie, homeless or living in a shelter, or at least two of four risk factors (eg, at least two nights homeless, food insecurity, eviction, financial crisis). 34, 35 The Mini-International Neuropsychiatric Interview was used to create an indicator for 12-month major depressive disorder. 36 Alcohol abuse was assessed by the 3-item AU-DIT 37 and illicit drug use by the 10-item Drug Abuse Screening Test. 38 The two primary outcomes were poor MHRQL (MCS-12 ≤40, one standard deviation below the population mean on the 12-item Short Form Health Survey Mental Health Composite), 39 and exceeding the cut-point for mild/moderate depression (PHQ-9 ≥10 on the 9-item PHQ-9) 30 at 6-and 12-month follow-up. Secondary outcomes included self-reported use of multisector services (eg, hospitalizations, primary care visits, community program visits) for behavioral health at 6-and 12-month follow-up. Community partners, through a pre-specified participatory process, prioritized additional outcomes: mental wellness (a response of at least "a good bit of the time" in the prior four weeks to feeling calm or peaceful, having energy, or being happy), homelessness risk, and physical activity (reporting at least fair on the question "How physically active are you?").
23
Statistical Analysis
We conducted intention-to-treat, comparative-effectiveness analyses with intervention status as the independent variable, using logistic regression models. Consistent with group-randomized trial recommendations, we adjusted for baseline status of dependent variables and covariates (eg, education, race/ethnicity and community). CPIC used nonresponse weighting to address missing data for non-enrollment among eligible clients and for attrition, with item-level imputation for missing data and wave-CPIC Outcomes in Depressed Older Adults -Izquierdo et al level imputation for missing surveys. Weights account for non-enrollment among eligible clients and attrition; methods are described elsewhere. 22 For this subanalysis, we used Taylor series linearization with a "subppn" statement in SUDAAN Version 11.1 (http://www.rti.org/sudaan/) and accounted for clustering (clients within programs), weighting and multiple imputations. Significance of comparisons by intervention status was based on regression coefficients. Results of regression models are presented as odds ratios (OR) with 95% CI. We illustrate results for intervention groups adjusted for covariates using standardized predictions generated from fitted regression models. 40 
results
Baseline Participant Characteristics
All baseline characteristics of participants aged >50 years were similar between CEP and RS arms (Table 1) . Fifty-five percent of the sample was female, 86% were Latino or African American, and 43% had less than a high school education. Seventy-three percent had a family income below the poverty level, 70% had ≥ 3 chronic medical conditions, and over half were uninsured and had homelessness risk. Further, 59% were diagnosed with a 12-month depressive disorder, 49% reported poor MHRQL at baseline, over half had homelessness risk, and one-third were found to have alcohol abuse or use of illicit drugs in the past 12 months. Only 39% reported mental wellness. On average, the overall sample scored as moderately depressed (mean PHQ-8=15.3, SD 4.0). Compared with participants aged <50 years, participants aged >50 years had simi- 
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lar mean PHQ-8 scores, homelessness risk, educational status, and income but were more likely to have ≥ 3 chronic conditions. Baseline characteristics of study participants aged <50 years are presented by intervention in Table 2 .
Intervention Effects
At 6-month follow-up, CEP reduced the percentage of participants aged >50 years with poor MHRQL, a primary outcome, from 50.2% to 41% (effect size=9.2%; 95% CI, 34.8-47.2; P<.05), relative to RS (Table 3) . There was no significant difference between CEP and RS in the second primary outcome, PHQ-9 ≥10. Among community-prioritized outcomes, CEP relative to RS increased the percentage of participants aged >50 years reporting mental wellness from 31.2% to 44% (effect size: 12.8%; 95% CI, 36.7-51.4; P<.05). No significant differences between CEP and RS groups were found at 6 months in other community-prioritized outcomes, including homelessness risk and physical activity, or in additional secondary outcomes, including hospitalizations for behavioral health problems (5.4% RS vs 3.8% CEP, P=.534) and outpatient services use for behavioral health problems in the past six months (63.0% RS vs 73.2% CEP, P=.21). At 12-month follow-up, no significant outcome differences were found between CEP and RS (data available from authors on request).
dIscussIon
In this exploratory sub-analysis, we examined the extent to which the effects of CEP relative to RS on primary and secondary outcomes for the whole sample at 6-and 12-month follow-up were confirmed among older 
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adult CPIC participants. The pattern of findings in the main study suggesting improved MHRQL and mental wellness under CEP relative to RS at 6-month follow-up applied to participants aged >50 years as well. These findings suggest that coalition-based depression collaborative care interventions may be as effective for older adults as they are for younger adults, without specific need for targeting older adult organizations or modifying the intervention for older adults. Unlike the parent study, participants aged >50 years did not differ by study arm (CEP, RS) at 6-month follow-up in other community-prioritized outcomes (eg, physical activity, homelessness risk) or in the secondary outcome of hospitalizations for behavioral health, which could be attributable to limited power or a lack of significant intervention differences in this subsample. No significant differences in this subanalysis or the parent study were found at 6 months between CEP and RS in the standard cut-point for probable depression (PHQ-9 ≥10), a primary outcome. Further, we found no significant intervention effects on outcomes among participants aged >50 years at 12-month follow-up, which is consistent with the parent study's findings and which may be due to decreased intervention support after the first 6 months. Methods for sustaining and/or adapting over time coalition-based approaches to depression collaborative care implementation is an area for exploration in future research. The CPIC intervention improved two outcomes important to older populations, MHRQL and mental wellness, at 6-month follow-up. Improving older adults' quality of life is a key public health goal. 41 Among older adults, HRQL is a valid and appropriate indicator of intervention outcomes 42 and an important and useful measure in the assessment of older adults' health status. 43 MHRQL, in contrast to objective health indices, can provide a more thorough picture of the effect health conditions have on individuals' daily lives, and of how psychosocial factors may influence the impact of diseases. 43 Mental wellness, a measure that emphasizes positive characteristics and reflects personal strengths, was an outcome prioritized by community partners. Models of care for older adults that include promoting wellness as part of healthy and active aging more proximately reflect the WHO's definition of health ("a state of complete physical, mental and social well-being, and not merely the absence of disease and infirmity") 44 and underscore the value of vitality and positive psychological function among older adults. 45, 46 Future research should evaluate community perspectives on mental wellness, identify mechanisms through which a multisector coalition and community-partnered approach to depression collaborative care implementation impacts mental wellness, and elucidate how mental wellness relates to other health outcomes among older adults.
Our findings have important prac- 3 where there may be limited infrastructure to support the use of evidence-based mental health care and to coordinate care with social and community resources. Delivering depression care in community settings where older adults live and receive services reflects priorities advanced by national agencies and policy makers to promote aging in place, which is defined as the ability to live in and sense of control. 48, 49 One explanation for our subgroup analysis findings of significantly improved MHRQL and mental wellness among participants aged >50 years under CEP compared with RS is that CEP may better support aging in place and community attachment by enabling participants to receive supports and depression care within familiar, trusted locations close to where they live and spend time, and by directly engaging and supporting communities to develop and employ a multisector coalition approach that promotes relationship-building, tasksharing, and collaboration to implement depression care. Future work will need to explore older adult client satisfaction with depression care delivery in non-health care sectors. Importantly, community partners identified that these findings could be shared with state leaders to inform funding priorities for senior centers and other organizational and community-based agencies that work with older adults.
Study Limitations
Our findings have limitations. Data are based on self-report. Only two communities in a single large urban area were included and findings may not generalize to other areas. Many of the study's community partners had prior experience in community engagement and CPPR on depression. The post-hoc nature of this subgroup analysis is also a limitation. Participant enrollment rates were high, but retention rates were lower relative to some depression quality improvement studies, though comparable to safety-net studies. 50, 51 Missing data resulting from participant dropout were handled by using weighting and item-and wave-level imputation in intention-to-treat analyses. Whereas most depression quality improvement and participatory intervention studies use convenience samples of sites or integrated or government systems, CPIC combined public lists and community recommendations to identify financially stable safety-net programs where task shifting for depression may be more effective. Randomization was at the program level within the same communities, with potential for intervention cross-over. Cross-over would lead to CEP intervention effect underestimation. The subsample may have been too small to detect modest outcome differences between CEP and RS at both 6-and 12-month follow-up.
conclusIon
Coalition approaches are increasingly promoted to address complex community health issues, including racial and ethnic health disparities. The multisector coalition model is based on the premise that health is a product of interactions between individuals and the social environment and is thus responsive to communitybased collaborative efforts to change community-level structures, processes and policies to advance local resident well-being. 52, 53 CPIC was conducted in full partnership with community stakeholders across health and nonhealth care settings and in ethnically diverse and socially at-risk populations. The findings from this subgroup analysis suggest that intervention effects of CEP vs RS for participants aged >50 years were largely consistent with the main study findings, includ-
These findings suggest that coalition-based depression collaborative care
interventions may be as effective for older adults as they are for younger adults, one's own home and community safely, independently, and comfortably regardless of age, income or ability level and which has been shown to relate to a sense of identity through autonomy and through caring relationships and roles in the places people live and spend time. 47 More than 90% of adults aged >65 years report they would prefer to stay in their current residence as they age, and community attachment has been linked to life satisfaction, quality of life, success in dealing with aging,
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ing improvement in one primary outcome (MHRQL) and one community-prioritized outcome (mental wellness), at 6-month follow-up. Though exploratory, our analyses may inform future research on the development, evaluation and dissemination of multi-sector coalition approaches to reduce mental health disparities in under-resourced populations that include older adults with depression.
